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Summary Progress towards eradication of Limno-
charis flava and Mikania micrantha is assessed using
information on population decline, containment and
the last time emergence was recorded at each site. The
current delimitation of each incursion is illustrated by
trends in the discovery of new infestations, cumula-
tive infested area over time and geographic extent of
infestations. The likelihood of successfully eradicating
these species is enhanced by several factors, including
legislation preventing sale, the availability of effective
treatments, coordinated survey and control activi-
ties and an ongoing extension program encouraging
detection of new infestations. However, the disparate
location of infestations, the unknown source of several
infestations, potential for vegetative dispersal and the
historic sale and public accessibility of speciments, all
present a threat to the eradication of these species.
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INTRODUCTION

Eradicating a weed species can be a long and expensive
process, but has permanent economic and environ-
mental benefits if successful. Owing to a persistence
of the soil seed bank, weed eradication programs can
take many years to complete. During extended eradica-
tion campaigns it is important to review operational
data for evidence of progression towards the goal of
eradication. In 2001 a national cost sharing eradica-
tion program targeting several species Clidemia hirta
(L.) D.Don, Limnocharis flava (L.) Buchenau (limno-
charis), Miconia spp. and Mikania micrantha Kunth
(mikania vine) commenced, in addition to an exist-
ing Chromolaena odorata (L.) RM.King & H.Rob.
eradication program. Infestations of these species are
all found in north Queensland.

This paper reports on progress towards the goal
of eradication for two of these species: limnocharis
and mikania vine. Limnocharis is a clumping, peren-
nial, aquatic herb capable of producing buoyant seed
follicles and vegetative plantlets (Waterhouse 2003).
This species is native to Central and South America but
found across southern Asia as a weed and vegetable.
Mikania vine is a perennial, climbing vine, native to
South America and a significant crop weed throughout

Southern Asia and on many Pacific Islands. Mikania
vine is from the Asteraceae family and readily repro-
duces by small wind borne seed or vegetative stem
fragments (Waterhouse 2003).

METHODS

Information on the discovery date, location, size and
status of each infestation, prior to March 2006, was
sourced from notes, field records, herbarium records
and reports from the Department of Natural Resources,
Mines and Water (NRMW), Australian Quarantine
Inspection Service (AQIS) and local government
officers.

RESULTS

Limnocharis Limnocharis was first discovered in
Australia in 2001 near Kuranda and Cairns. As of
December 2005 there were 17 limnocharis infestations
spread between Wonga Beach (16°22'S, 145°25'E)
near Mossman and Townsville (19°18'S, 146°47'E).
The infestations all occur on the north-east coast of
tropical Queensland and across eight local government
areas (Table 1). Nine of the infestations are in water
features, each less than 3 m? while the remainder
occur in habitats where water periodically or perma-
nently flows.

Fifteen of the 17 limnocharis infestations were
identified between 2001 and 2003, while the two recent
occurrences consist of three or fewer plants (Table 1).
A slowing in the rate of discovery of new infested areas
can indicate progress towards incursion delimitation
(Panetta and Lawes 2005) provided resources are
still allocated to detect new infestations. This effort
can be implied by maintaining search areas around
infestations, although search area data for limnocharis
infestations are still being compiled. Within the current
program most field resources are allocated to known
or suspected infestations and the detection of new
infestations has resulted from source investigations,
extension activities and the search activities of allied
staff. Two limnocharis infestations were reported by
landowners in the Douglas shire after an article and
pictures appeared in the local paper. While it is impor-
tant for members of the public to be aware of eradica-
tion targets, most of the limnocharis infestations were
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detected by local, state or federal government officers
conducting day to day work which includes surveying
for a range of weeds. In the past year, the eradication
program has formalised infestation monitoring fre-
quencies and improved the coordination of local and
state government eradication activities; in particular
by maintaining awareness amongst local staff and
continuing extension programs. Several early and
important limnocharis detections have been made by
AQIS staff after inclusion on the NAQS (Northern
Australia Quarantine Strategy) target list, which identi-
fies potential weed threats (Waterhouse 2003).

For a successful weed eradication program it is
important to limit the potential for further introduc-
tions (Groves and Panetta 2002). Limnocharis was
declared a (prohibited-P1) pest in Queensland in
1993 under the Queensland Rural Land Protection
Act 1985 and became a Class 1 pest in 2002 under
the Land Protection (Pest and Stock Route Manage-
ment) Act 2002. These declarations enabled a rapid
response to new infestations, follow up investigation
and prevention of sale, to limit the sources of further
introductions and spread.

Unfortunately the source of only five of the
limnocharis infestations has been confirmed. One
limnocharis infestation was linked to a nursery (Mis-
sion Beach), where the water display and plants were

removed. Four limnocharis infestations originated
from plants taken from publicly accessible areas in
Cairns. The presence of five limnocharis infestations
in publicly accessible gardens or water features in the
large urban centres of Cairns and Townsville (Table 1)
increases the risk of spread by members of the public.
The spread of limnocharis from one Cairns hotel water
feature into an adjacent drain and the occurrence of
plants in drain outlets in suburban Smithfield and
Thuringowa (Lakeside) (Table 1) illustrate a capacity
for the species to spread from cultivated situations.
Aside from the example above, there has been little
treatment of limnocharis plants outside of the areas
treated on discovery, indicating the successful con-
tainment of known infestations. Fortunately, at all the
habitats with flowing water the downstream spread of
populations, prior to discovery, has been limited to a
few m at most infestations and 300 m at a constantly
flowing spring spread stream in a high rainfall area
(Feluga near Tully). Current data also shows a decline
in plant emergence towards nil (Table 1), four years
after removal of the mature plants. Since discovery,
no regeneration has been recorded at six of the water
feature infestations (Table 1). Local data on minimum
time to flowering (23 days) is used to determine
the frequency of monitoring visits to limnocharis
infestations. Plants are either removed by hand or

Table 1. Initial infestation details and notes on latest emergence of limnocharis in north Queensland.

Shire Location and situation Date Initial Date and amount of
discovered ~ population or latest emergence
area
Mareeba Kuranda — garden water feature May 2001 4 plants None since discovery
Cairns Centenary Lakes — public garden June 2001 150+ plants 25 plants, 23/10/05
Cairns Smithfield — drain outlet June 2001 5 plants None in last 3 years
Cairns Hotel CBD Cairns — water feature June 2001 1 plant None since discovery
Douglas Port Douglas — garden water feature Feb 2002 1 plant None since discovery
Douglas ‘Wonga Beach — garden pond Feb 2002 6 plants 13 plants to 28/3/03
Cairns East Russell — edge of river Mar 2002 <5m? None since discovery
Thuringowa Black River — lagoon and dam April 2002 16,000 m? 2 plants in Nov 2004
Cairns Hotel Woree — water feature® June 2002 3 pots <3 m? 7/9/2004
Cairns Trinity Beach — cultivated yard tank Nov 2002 13 plants None since discovery
Townsville Anderson Park — public garden July 2003 200 m? None since Dec 2005
Cardwell Feluga — spring fed creek July 2003 2000 m? 59 plants, 13/09/05
Johnstone Mission Beach — nursery feature Aug 2003 3 plants Habitat destroyed®
Atherton Atherton — garden water feature Oct 2003 1 plant None since discovery
Thuringowa Lakeside — drain outlet Dec 2003 1 plant 3 plants to Oct 2005
Johnstone El Arish — creek Sept 2005 1 plant None since discovery
Townsville Pimlico — garden pond Sept 2005 3 plants None since discovery

APlants were removed from a water feature but a small clump was identified in an adjacent drain on 7/9/04.
BThe water feature was destroyed and plants eradicated (Vic Little pers. comm.).
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foliar sprayed with products containing 360 g a.e. L*!
of glyphosate approved for use in aquatic situations
at a product rate of 1 L to 100 L water. Through these
practices the eradication program has the capacity to
contain, monitor and control known infestations. The
total net infested area is less than three hectares, with
most non water feature infestations easily accessible.
The factors above all favour the eradication of limno-
charis from known infestations, so the greatest risk to
successful eradication is the occurrence of undetected
infestations. This risk is managed through maintaining
and improving the coordination of the resources that
support the detection of infestations and an ongoing
extension program.

Mikania vine The eradication program for mikania
vine has some similarities with that of limnocharis, in
that the rate of new site discovery has recently slowed,
effective treatments are available and are being imple-
mented, but there is still some chance of dispersion
from publicly accessible specimens or through vegeta-
tive reproduction. The listing of mikania vine as a state
declared weed and a NAQS target weed also followed
a similar path to that described for limnocharis.

First discovered in Queensland near Mission
Beach in 1998, there are now 12 mikania vine infes-
tations (Table 2). These infestations show a clumped
distribution with one infestation at a nursery at Spee-
wah (16°52'S, 145°37'E) near Kuranda, two infesta-
tions in the Mission Beach area (17°52'S, 146°06'E),
eight near Ingham (18°39'S, 146°10'E), and one west
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of Ingham (Forrest Beach 18°43'S, 146°18'E). When
the Forrest Beach infestation was detected, further
investigations led to the discovery of cultivated plants
at Wongaling Beach in the Mission Beach area. The
source of the Speewah infestation may have been con-
taminated packaging used to import palm seed from
Pacific Islands (Waterhouse 2003). Post-discovery
arrangements at the nursery infestation and investiga-
tions of related wholesale traders reduced the potential
for mikania vine spread from this infestation through
pot or seed contamination. As a result of tracing plants
supplied from this location a suspicious vine was found
and destroyed (before formal identification) at a prop-
erty near Gin Gin in south-east Queensland.

Evidence was found that some of the Mission
Beach and Forrest Beach infestations originated
from specimens grown as medicinal plants. After the
discovery of the Mission Beach infestations, a short
project was conducted investigating local nurseries
and landholders for mikania vine specimens, though
none were found. The source of infestations around
Ingham township has not been identified, though none
appear in obviously cultivated situations. The prior
occurrence of uncultivated specimens in the Botanical
Gardens and other publicly accessible areas of Ingham
increase the chance of further dispersion, particularly
as mikania can grow from stem fragments or be readily
propagated from stem cuttings.

The discovery of mikania vine infestations in-
volved landholders and officers from AQIS, NRMW,
Mareeba Shire and Hinchinbrook Shire. Since 2004

Table 2. Initial infestation details and information on latest emergence of mikania vine in north Queensland.

Shire Infestation name Date Initial treated Date and vine area of
discovered area (m?) latest emergence
Johnstone Mission Beach Ohl Road? 1/06/1998 10,000 14/03/06, 5 m?
Hinchinbrook Forrest Beach 9/06/1998¢ 1,000 8/9/01, 1 large vine burnt
Johnstone Bingil Bay Road 24/09/1998 10,000 20/09/05, 1 m?
Mareeba Speewah 31/07/2001 5,000 5/10/04, many seedlings
Hinchinbrook Ingham — Eleanor Street® 12/09/2001 5,000 20/12/05, 1 m?
Hinchinbrook  Ingham — Log Creek 12/09/2001 5,000 20/05/05, 10 m?
Hinchinbrook Ingham — Palm Creek 19/09/2001 500 20/12/05, 5 m?
Hinchinbrook Ingham — Palm Creek 19/09/2001 50 20/05/05, 1 m?
Hinchinbrook Ingham — Palm Creek Is. 21/09/2001 50 20/05/05, 10 m?
Hinchinbrook Ingham Airport 29/10/2001 10,000 11/6/04, 5000 m?, 6 vines
Hinchinbrook  Ingham — Palm Creek 1/04/2002 150 20/05/05, 1 m?
Hinchinbrook Ingham Botanical Gardens 30/06/2004 50 20/05/05, 1 m?

A An additional infested area (20 m?) was identified within 500 m of this infestation on 01/12/05.
B An additional infested area (100 m?) was identified within 200 m of this infestation on 30/06/04.
CCultivated garden plants (less than 20 m?) were found at Wongaling Beach (Mission Beach area in Cardwell Shire) on

09/06/98 with no regeneration since detection.
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no new infestations have been recorded although two
infestations have had slight increases in infested areas
(Table 2). Overall there have only been small increases
in the new infested area after September 2001 when
eight infestations around Ingham were identified. As
was the case with limnocharis, a slowing in the discov-
ery of new infestations and in the total infested area is
an encouraging sign in the delimitation and eradication
of this species. Plans are in place for local government
or NRMW officers to monitor infestations every three
months, report any plants requiring treatment and
thus prevent a mid year flowering episode. Formalis-
ing regular monitoring arrangements will reduce the
chances of new infested areas arising from existing
infestations and is particularly important where some
new or re-infested areas have resulted from past gaps
in infestation revisits (for both weeds). Ongoing
awareness amongst field officers, regional surveys
and control of weeds such as Chromolaena odorata,
Annona glabra L. and Hymenachne amplexicaulis
(Rudge) Nees and extension activities maintain the
capacity to detect unmanaged infestations. NRMW
investigations from Mission Beach and Speewah in-
festations, as well as extended surveys of Palm Creek
and adjoining rivers, all serve to reduce the chances
of additional undetected infestations.

Some germination has been recorded in all but one
of the mikania infestations (Table 2) in the last two
calendar years, although this has been sporadic and
limited to small numbers or areas. Treatment involves
either carefully hand removing entire small vines or
foliar spraying individual vines with Starane™ herbi-
cide containing 200 g a.i. L' fluroxypyr at a product
rate of 300 mL per 100 L water. The occasional emer-
gence of vines for at least six years after initial control
(Table 2) and the potential for vegetative reproduction
of this species highlight the need to continue survey,
monitoring and control operations in the medium
term. Although there is no firm data available, it is
suspected that mikania vine seed may persist for ap-
proximately seven years in the soil (Rachel McFadyen
pers. comm.).

DISCUSSION
The limnocharis incursion is characterised by wide-
spread locations some of which were accessible to the
public, with the potential for more infestations to be
uncovered in urban situations. Mikania vine infesta-
tions are aggregated around three locations where
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sporadic germination of a small number of vines is
currently recorded. Due to limited within infestation
spread, ongoing surveillance and the availability of
effective treatments, all current infestations are ap-
proaching a monitoring or eradication phase. The
circumstances under which infestations were detected
have been maintained and enhanced under the current
program, which also includes further extension activi-
ties. This will help manage the risks of seed, vegetative
or human induced dispersion that may result in new
infestations.

The discovery and quick initial treatment of
infestations of both species was enhanced by their
presence on NAQS watch lists and as state declared
plants. Providing that there are ongoing resources and
activities to maintain detection of unmanaged infesta-
tions, a slowing in the rate of detecting new areas can
indicate that the extent of the incursion has been identi-
fied. If effective treatment is coupled with declining
emergence then progress towards the eradication of
these two weeds can be demonstrated.
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